Differential DNA damage signalling and apoptotic threshold correlate with mouse epiblast-specific hypersensitivity to radiation.
Between implantation and gastrulation, mouse pluripotent epiblast cells expand enormously in number and exhibit a remarkable hypersensitivity to DNA damage. Upon low-dose irradiation, they undergo mitotic arrest followed by p53-dependent apoptosis, whereas the other cell types simply arrest. This protective mechanism, active exclusively after E5.5 and lost during gastrulation, ensures the elimination of every mutated cell before its clonal expansion and is therefore expected to greatly increase fitness. We show that the insurgence of apoptosis relies on the epiblast-specific convergence of both increased DNA damage signalling and stronger pro-apoptotic balance. Although upstream Atm/Atr global activity and specific γH2AX phosphorylation are similar in all cell types of the embryo, 53BP1 recruitment at DNA breaks is immediately amplified only in epiblast cells after ionizing radiation. This correlates with rapid epiblast-specific activation of p53 and its transcriptional properties. Moreover, between E5.5 and E6.5 epiblast cells lower their apoptotic threshold by enhancing the expression of pro-apoptotic Bak and Bim and repressing the anti-apoptotic Bcl-xL. Thus, even after low-dose irradiation, the cytoplasmic priming of epiblast cells allows p53 to rapidly induce apoptosis via a partially transcription-independent mechanism.